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How prepared we were?



The Climate 
Emergency 

‘Business as usual’ 
is no longer  an 

option



In the future, the Met 
Office projects that the UK 
will see:
• Warmer and wetter 

winters
• Hotter and drier 

summers
• More frequent and 

intense weather 
extremeshttps://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-

change

UK Weather – Is it changing? And is it climate change?

https://www.metoffice.gov.uk/weather/climate-change/effects-of-climate-change


Loss events are more frequent

https://www.metoffice.gov.uk/weather/climate/climate-and-extreme-weather

https://www.metoffice.gov.uk/weather/climate/climate-and-extreme-weather


EA Heat Mapping showing urgency and severity of climate risks

Risks to EA2025 aim for rivers, lakes, groundwater and 

coasts:
• W6: Water pollution/ contamination due to flooding

• W7: Decline in water quality due to reduced dilution

• W8: Increased eutrophication due to warmer water

• W9: Remobilisation of contaminants due to warmer water

• W10: Saline intrusion

Risks to EA2025 aim on protecting nature and land
• NL2: Land contamination due to mobilisation of 

contaminants

• NL3: Reduced infiltration due to drier periods

• NL4: Altered geomorphological processes due to wetter 

periods

• NL9: Landfill caps drying out and losing integrity during 

heatwaves



Remember this from 2010 ?

“Risks from 
contamination that 
are acceptable now 
might not be in the 

future – you need to 
factor 

climate change into 
your risk 

assessments.” 



What does LCRM say about climate change?
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Sustainable remediation ….not just climate mitigation!

• Elimination and/or control of unacceptable risks 
in a safe and timely manner whilst optimising 
the environmental, social and economic value 
of the work

(BS ISO 18504:2017)

• ‘the practice of demonstrating, in terms of 
environmental, economic and social indicators, 
that the benefit of undertaking remediation is 
greater than its impact and that the optimum 
remediation solution is selected through the use 
of a balanced decision making process.’

(SURF- UK Framework  2010)

SURF UK - Key Principles of Sustainable 
Remediation

1. Protection of human health and the wider 
environment 

2. Safe working practices

3. Consistent, clear and reproducible evidence-
based decision making 

4. Record keeping and transparent reporting

5. Good Governance and stakeholder 
involvement

6. Sound Science 





EA’s main actions to support their detailed Climate Change Adaption Plan 

▪ Deliver the national flood and coastal erosion risk management 
strategy.

▪ Tackle pressures on England's water environment

▪ Improve the resilience of wildlife species and ecosystems

▪ Manage (environmental) climate risks to and from regulated 
industry

▪ Prepare for bigger, more frequent and complex environmental 
incidents

▪ Reduce our corporate climate footprint and climate risks



Guidance…. how I feel….



CIRIA climate change and contaminated land interested group

• Lead by CIRIA since 2018

• Delivered about 5 meetings/events

• Variable interest



EA Project: Climate change effect on land contamination – literature 
review and consultation March 2022

• To help improve EA’s understanding of climate change effects on land 
contamination by critically evaluating the state of knowledge of the effects of 
England’s changing climate on remedial activities 

• For specific groups of chemicals (i.e. POP (PCBs, brominated flame retardants, 
PFAS), Mercury, asbestos and VOCs) in soil and controlled waters

Literature Review Survey Workshop 

Report 



Key climate change concerns in contaminated land projects

Note: Figures 

taken Climate 

change in the 

UK - Met 

Office 2070 

projections



Industry experiences and considerations



Recommendations

• We need to raise industry and other regulators’ awareness of the effects of 
EWE on contaminated land in planning, water resource protection and 
Part 2A context.

• LCRM expects climate change to be considered so that site works and 
any long-term remediation are sustainably robust. LCRM could signpost:
o detailed guidance on how to consider EWE impacts on the conceptual site model 

during the risk assessment, options appraisal and remediation stages. 

o guidance on sensitivity analysis to constrain the impacts on remediation design of 
different rates of infiltration, fluctuating groundwater levels, predicted groundwater 
temperatures in shallow aquifers – all over periods relevant to the anticipated 
lifespan of the remediation approach being designed.

o specific reference to mercury and PFAS in the options appraisal spreadsheet 



Recommendations

• Monitor effects of year-on-year climate change by harvesting, curating and 
making available already collected environmental data

• Establish the long-term resilience of cover systems

• Understand the current range of shallow aquifer temperatures and what 
would be reasonable future predictions.

• Encourage development of tools that incorporate the effects of climate 
change on land contamination projects.

• Encourage empirical and theoretical research on the effects of rainfall 
intensity on susceptible remediation approaches such as capping and 
stabilisation.



Recommendations to plug substance specific gaps in knowledge

PCBs

Effect of warmer and wetter weather on fate and transport of PCBs in the presence of small 
amounts of non-polar solvents

BFR

We need to understand how different behaviours of five groups of BFR compounds in the 
environment could limit potential degradation options

PFAS

• chemical and physical properties of all types of PFAS

• influence of climate change and EWE in soil and groundwater chemistry and how this affects 
the forms, fate and transport of the PFAS

• exposure pathways of soil, plants, animals and groundwater

• long-term performance of pathway interruption techniques including capping and stabilisation



Recommendations to plug substance specific gaps in 
knowledge

VOC

• how lag time and level of temperature change in shallow soils during extreme heat or cold

• effects of changes in soil moisture in the vicinity of the top of the saturated/base of the 
unsaturated zones on natural biochemical processes of VOCs

Mercury

• effects of changing soil chemistry (e.g. acidification, loss of organic matter, desiccation) 
due to EWE on the form of mercury

• effects of changes in soil moisture in the vicinity of the top of the saturated/base of the 
unsaturated zones on natural biochemical processes are poorly constrained and rarely 
studied as part of a site investigation

Asbestos

More good UK data on background asbestos in air



Gaps in industry knowledge and experience identified from CIRIA/EA project 
survey

• What time periods and climate change predictions should be used for 
assessing climate change in land contamination risk assessments and 
designing climate resilience

• understanding how to take account of climate change in risk assessment 
and remediation design. Specifically, the industry is seeking, 
reports/evidence to help understand the impacts of changing climate on 
contaminated land projects and practical guidance on how to manage 
these impacts

• consistency across local authorities, the lead land contamination regulator, 
on how climate change and EWE should be managed in land 
contamination projects they are regulating or consulting on under the 
planning regime



SOBRA report  Guidance on Assessing Risk to Controlled Waters from UK Land  
Contamination Under Conditions of Future Climate Change August 2022

• How the varying effects (e.g. changes in soil moisture content or short-term 
oversaturation of soils) associated with a changing climate (e.g. protracted dry periods 
or extreme rainfall events) could be incorporated into conceptual site modelling and 
the implications of this to the Source-Pathway-Receptor linkage.

• Identifying the key model parameters that may be affected by climate change for use 
in controlled waters detailed quantitative risk assessment (DQRA).

• Signposting towards useful data sources to aid the consideration of climate change in 
risk assessments



First findings…

No mention of climate change as part of site investigation and remediation 
under Part 2A.

But BS EN ISO 21365: 2020 said

Once, developed, a CSM should comprise all relevant information, 
including: …

— foreseeable events [which could affect contaminant impacts or create 
new exposure pathways] [e.g. … extreme weather conditions etc.] 



The SOBRA report

• Once the preliminary CSM has been developed, climate change 
should be incorporated by  re-evaluating the potential SPR 
linkage assessment.

• Use quantitative data to re-address the generic quantitative risk 
assessment for medium to long term climate change effects. 



Modelling
• Standard commercially available simulation models in the UK for to controlled waters from land 

contamination tools are ill-equipped to model temporal changes

• Modelling for specific time periods such as the near-term, the 2050s, and the 2080s, and the model 
results then combined to allow assessment, even if temporally coarse, of how risk changes into the 
future. 

• Considering potential changes to source dimensions, source concentrations, pathway lengths, and 
receptor designations 

• Considering the values of the following four parameters under conditions or consequences  

o Recharge

o Groundwater elevation (and thereby unsaturated and saturated zone thicknesses) 

o Hydraulic gradient 

o Surface water flow. 

• Considering projected low river flow data when undertaking a Level 4 assessment comprising 
dilution within the receiving surface water body. 



What else are missing… these will be included in the CIRIA new 
guidance!

• What about soil?

• Source removal versus pathway interruption e.g. durability of 
cover systems

• How the new design, construction, and maintenance of 
remediation approaches could be changed to accommodate 
EWE? 

• How existing remediation e.g. monitored natural attenuation will 
be affected EWE

• Case studies



…..

• Which part of the RA needs updating?

• Will different contaminants be different?

• What sort of data do we need?

• What sort of products/services are needed?



Thank you for listening

Joanne Kwan 

joanne.kwan@ciria.org


